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Abstract

An unannounced Class II Inspection was conducted on January 10-12, 1994, at the Vancouver
Aluminum Company (Vanalco) aluminum smelter in Vancouver, Washington. The inspection
investigated the Vanalco sanitary sewage trickling filter plant (SSTP) and the facility's
industrial wastewater system. SSTP operation was adequate and removal efficiency for most
parameters was good. Possible surges of fluoride into the industrial wastewater settling lagoon
are noted, and it is recommended that the source be identified. SSTP influent and effluent
concentrations were all within NPDES permit limits. Industrial wastewater effluent results
were generally less than NPDES permit limits with the possible exception of cyanide. Further
cyanide monitoring is recommended. Organic and metal concentrations in SSTP and industrial
wastewater effluent were within state and EPA water quality criteria. Bioassays found no
toxicity in SSTP samples, but Ceriodaphnia dubia and Selenastrum capricornutum exhibited
toxicity in the industrial wastewater effluent. Identification of the source of Selenastrum
capricornutum toxicity is recommended. SSTP sludge had a higher than expected
concentration of fluoride, possibly from contaminated groundwater. Caution is recommended
in the final disposal of this waste.
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Summary

Sanitary Sewage Treatment Plant

Flow Measurement

Comparisons of Ecology flow calculations to Vanalco's sanitary sewage treatment plant
(SSTP) effluent flowmeter found the meter was operating adequately.

Plant Operation

The sanitary treatment plant was well maintained and managed.

General Chemistry

Influent concentrations were low compared to typical domestic wastewater treatment plants.
Treatment efficiency for BOD;, TOC, COD, and nutrients across the SSTP was good despite
the weak influent strength.

Split Samples

Ecology analysis of SSTP split samples showed sampling procedures were comparable.
Laboratory analysis results showed general agreement between the two labs with some
exceptions. Vanalco sanitary sewage effluent results for all parameters differed significantly
from the Ecology results. Several of Vanalco's metal analyses had higher detection limits than
the Ecology analyses. For these parameters, comparisons were not possible since the Vanalco
results did not reflect the same level of sensitivity as the Ecology results. The Vanalco
laboratory is accredited by Ecology for permit parameters.

NPDES Permit Comparisons
Vanalco SSTP influent and effluent results were all within NPDES permit limits.
Detected Organics and Priority Pollutants

Concentrations of VOAs, BNAs, and metals were detected in the SSTP influent and effluent.
None exceeded EPA or state freshwater water quality criteria for receiving waters.
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Sanitary Sewage Treatment Plant Effluent Bioassays
Significant toxicity was not observed in any SSTP bioassays.
Sanitary Sewage Treatment Plant Sludge

Most constituents were within the typical ranges for anaerobically digested sludge. Fluoride
was found in a higher than expected concentration and is possibly the result of infiltration from
contaminated groundwater. A number of other priority pollutant contaminates were identified
at moderate concentrations.

Industrial Wastewater
Oil Spill

Several days before the inspection, an oil spill into the south lagoon prompted Vanalco to
change industrial wastewater discharge to the north lagoon. The spill was contained to the
south lagoon and no apparent effect on effluent quality was noted.

Flow Measurement

Verification of effluent flow meter accuracy was not possible due to the inaccessibility of the
effluent weir. The weir is located at the bottom of a 25 foot wetwell and safety considerations
precluded entry by Ecology personnel.

Settling Basin Operation

The settling basin appeared to be functioning normally, although some leakage from the
contaminated south pond may be taking place. Algae was observed growing in the pond and it
was reported by Vanalco personnel that algae blooms have caused elevated pH in the lagoon
during the summer.

General Chemistry

Industrial wastewater appeared to contain predominately non-organic and non-volatile
dissolved solids. The composite effluent fluoride result exceeded the influent result, and may
indicate surges of fluoride contaminated industrial wastewater into the lagoon, or the
entrainment of fluoride contaminated lagoon sediment into lagoon wastewater.
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Split Samples

Settling basin split comparisons found Vanalco sampling and analysis to be similar to
Ecology's with the exception of the analysis of influent parameters. Vanalco composite
samples holding temperatures were higher than are recommended.

NPDES Permit Comparisons

Effluent results were all within NPDES permit limits with the possible exception of cyanide.
The Ecology detection limit for the 24-hour composite cyanide concentration produced a total
free cyanide load that exceeded the permit's monthly average limit. Vanalco effluent cyanide
results produced loads within the limit.

Detected Organics and Priority Pollutants

Volatile organic, BNA, and metals were detected in the settling basin effluent, but none
exceeded the EPA and state water quality criteria for receiving waters. PAHs were also found
in low concentrations.

Bioassays

Daphnia magna, fathead minnow, rainbow trout, and microtox bioassays showed no
significant toxicity. The Ceriodaphnia dubia survival and reproduction test found a slight
chronic effect in reproduction with an NOEC of 50% effluent. Selenastrum capricornutum
demonstrated an intense chronic effect with LCy,=8 %, LOEC=6.25%, and NOEC <6.25%.
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Recommendations

Sanitary Sewage Treatment Plant Wastewater

® Improving access to the effluent weir by the addition of ladders, platforms, lighting, lines,
and safety harnesses would allow regular verification of meter accuracy.

e All Vanalco composite sample holding temperatures were higher than recommended and it
is suggested that this problem be addressed.

Industrial Wastewater

¢ The possibility of fluoride surges to the settling lagoon should be evaluated by
comprehensive monitoring of cooling wastewater, stormwater runoff, and lagoon sediment
entrainment.

e Additional sampling of cyanide by Ecology at lower detection limits is recommended.

e It is recommended that the cause of selenastrum toxicity be identified.

Sanitary Plant Sludge

e Due to the higher than expected concentration of fluoride, caution is recommended in the
final disposal of this waste.
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Introduction

A Class II Inspection was conducted at Vancouver Aluminum Company's (Vanalco)
Vancouver aluminum smelter on January 10-12, 1994. Guy Hoyle-Dodson, environmental
engineer for the Washington State Department of Ecology (Ecology) Toxics Investigations
Section, conducted the inspection. Don Reif, permit coordinator for Ecology's Industrial
Section assisted during the inspection and provided background information. Larry McLellan,
Vanalco staff Environmental Superintendent, represented Vanalco Aluminum onsite.

Alison Diller, Vanalco Environmental Chemist, assisted onsite and provided information on
treatment plant operation.

Wastewater generated at the Vanalco facility is primarily contact and non-contact cooling
water, stormwater runoff, and a smaller amount of domestic sanitary sewage. Sanitary sewage
from the smelter and a nearby cable mill (ACPC) is treated at Vanalco's trickling filter plant
and discharged to the Columbia River. Combined cooling water, process water, and
stormwater runoff from Vanalco and ACPC is routed through a settling lagoon and also
discharged to the Columbia River, at a separate outfall. The plant discharge and sanitary plant
effluent are regulated under NPDES permit No. WA 000029-9 issued January 31, 1990, and
modified February 14, 1992. An addendum was introduced in 1991 by Ecology
Administrative Order No. DE 92-WQIO33 to include effluent and sediment biomonitoring.
The permit's expiration date is July 31, 1994.

The Department of Ecology initiated the inspection to assess permit compliance and to aid in
Ecology's ongoing compliance strategy. The inspection was unannounced to ensure a
representative compliance evaluation. Specific objectives of the inspection included:

1. assess NPDES permit compliance;

2. assess wastewater toxicity with priority pollutant scans and effluent bioassays;

3. examine sludge characteristics with priority pollutant scans;

4.  evaluate treatment plant performance; and

5. evaluate permittee's self-monitoring by conducting split samples.

Setting

The Vanalco aluminum smelter is located west of the City of Vancouver in Clark County, on
the Columbia River (Figure 1). The smelter produces aluminum metal by the Hall-Heroult
reduction process. The facility contains five pot lines with 650 center worked, pre-baked
reduction cells. The company manufactures anodes on-site at a carbon plant and green mill.
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The smelter casts the greater portion of refined metal as 30 pound and 90 pound ingots. A
significant amount is also formed into logs by a continuous casting process. Production
approaches 128,000 tons per year.

The smelter generates wastewater from four main sources: domestic sanitary sewage, contact
cooling water, non-contact cooling water, and stormwater runoff. Sanitary flows include
wastewater from restrooms, sinks, and showers. Smelter water intake originates from a well
field and is largely sprayed as non-contact cooling water on the bottoms of casting molds.
Vanalco uses a smaller amount of water in a continuous casting process, which requires direct
contact with the cooling water and the addition of castor oil as a lubricant. Smaller quantities
are used to cool air compressors. ACPC periodically contributes process water from a dip
tank used for cable testing. Stormwater runoff results mainly from precipitation, although
some flushing occurs from seasonal spraying of floors, walls, and streets.

The wastewater treatment system consists of a sanitary treatment unit and a settling basin
(Figure 2). The sanitary treatment plant discharges treated effluent to the river at a site just
upstream of the smelter. Industrial wastewater is piped several thousand feet to a pair of
settling basins and then is discharged to the river downstream of the smelter.

Domestic Sanitary Sewage Treatment System

The sanitary sewage treatment plant (SSTP) consists of headworks, primary clarifier,
combined trickling filter and secondary clarifier, chlorine contact chamber, dechlorination
injector, and anaerobic digester (Figure 3). Influent flows are estimated from pump records
and effluent flows are measured at a 90° V-notched weir by ultrasonic flowmeter.

Domestic sewage is gravity fed to a sanitary plant influent wet well. Influent flow is
intermittently pumped to the headworks, where it passes through a grit chamber, comminutor,
and bar screen. Wastewater is routed through a primary clarifier to the trickling filter. The
trickling filter system consists of a tower with a high-specific surface plastic medium. The
plant transfers effluent from the trickling filter to a secondary clarifier located directly beneath
the tower. Secondary clarifier effluent is injected with Cl, and passed through a chlorine
contact chamber. Chlorinated effluent is dechlorinated with Na,SO, and discharged to the
river. Chlorine and Na,SO; injection are controlled manually.

Clarifier sludge is routed to the anaerobic digester and periodically discharged to drying beds.
Dried sludge is hauled to a landfill for disposal.

Industrial Wastewater Treatment System

Cooling water and stormwater runoff are pumped to settling lagoons located west of the
smelter. The individual contributions from the two sources are not independently metered.

Page 2



In addition to precipitation runoff, the stormwater collection system may contain waste from
unmonitored sources.

Influent to the settling lagoons is directed by a splitter box. Vanalco also records influent pH
at this point. For the past several years Vanalco had used the south lagoon exclusively, but
during the inspection contamination of the south lagoon by an oil spill forced a switched to the
north lagoon.

Effluent from the lagoon passes through a rectangular weir where pH, temperature, and flow
are measured and recorded. Treatment in the lagoon included mainly physical settling and oil
skimming, although some biological conversion is possible. The treated waste stream is
discharged to the Columbia River via a submerged pipe.

Procedures

Ecology collected both grab and composite samples from Vanalco's sanitary treatment plant
and from the settling lagoon. Composite samples were collected from sanitary treatment plant
influent, sanitary treatment plant effluent, settling lagoon influent, and settling lagoon effluent
(Figure 1, Figure 2, & Appendix A). All effluent composite samples and the influent
industrial wastewater sample were collected using Ecology ISCO composite samplers with
equal volumes of the sample collected every 30 minutes over a 24-hour period. The sanitary
influent sample used a flow proportional collection system that approximated equal volumes of
the sample collected every 30 minutes over a 24-hour period.

Pairs of grab samples were collected at the same locations as the composite samples.
Additional grabs were taken of the smelter's water intake. Grab-composite samples for whole-
effluent toxicity testing were taken from the sanitary plant effluent and the settling lagoon
effluent. Sludge from the sanitary plant anaerobic digester was also sampled. Sampling
locations are described in more detail in appendix A.

Vanalco personnel collected composite samples from the sanitary sewage influent and
effluent, and from the settling lagoon effluent. Vanalco's sampling locations were generally
the same as Ecology's sampling locations.

Ecology and Vanalco composite samples were split for analysis by both Ecology and Vanalco
laboratories. Parameters analyzed, samples collected, and schedules appear in Appendix B.

Samples designated for Ecology analysis were delivered to personnel from the Ecology's
Manchester Laboratory. Chain of custody procedures were observed throughout the
inspection. Analytical procedures and laboratories performing the analyses are summarized in
Appendix C.

Page 3



Quality Assurance/Quality Control

Sampling quality assurance included priority pollutant cleaning of sampling equipment
(Appendix D). Sampling in the field followed all protocols for holding times, preservation,
and chain-of-custody set forth in the Manchester Lab Laboratory Users Manual (Ecology,
1991).

Laboratory QA/QC including applicable holding times, procedural blanks, spike and duplicate
spike sample analyses, and control samples were generally within acceptable limits. Qualifiers
are included in the data table where appropriate. Specific QA/QC concerns are included in
Appendix D.

Results and Discussion

Sanitary Sewage Treatment Plant Wastewater

Flow Measurement

An Ecology instantaneous measurement was made for comparison with effluent flow readings
from the SSTP ultrasonic flow meter. The Vanalco metered instantaneous flow rate was
0.060 MGD. Ecology determined the instantaneous rate to be 0.061 MGD. The relative
percent difference between the two measurements was less than 2%. The Vanalco flow
totalizer recorded a sanitary plant flow of 0.056 MGD, approximately synchronous with the
composite sampling period.

Plant Operation
The plant appeared well maintained. The operation of the plant seemed efficient and effective.

General Chemistry

Ecology results are shown in Table 1. BOD;, TOC, and COD influent concentrations were
considerably less than the strength of weak typical domestic sewage influent (Metcalf and
Eddy, 1991). Influent TSS and TNVSS concentrations were about half that of the weakest
typical range. Dissolved solids and nutrient concentrations were at the low end of typical
ranges. Low influent concentrations had only marginal influence on plant removal efficiency,
with BOD; and TSS reductions across the plant 75% and 80% respectively (Table 2).
Nitrification by the SSTP was excellent, with 94% removal of NH,-N and a concurrent large
increase in nitrate-nitrite nitrogen.
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Split Samples

Ecology analysis of Vanalco and Ecology SSTP samples produced very similar results,
indicating comparable sampling procedures (Table 3). This was despite all Vanalco's
composite sample temperatures exceeding both Ecology sample temperatures and the desired
4°C holding temperatures. To enhance representativeness, Vanalco refrigeration units should
be checked and adjusted as necessary.

The Vanalco laboratory analytic results were generally similar to the Ecology lab results, with
several exceptions (Table 3). Non-parametric statistical analysis (Wilcoxon signed ranks test)
of individual analytes across all sample stations indicated that at a 95 % confidence interval
there was significant variation between labs for alkalinity, hardness, and total phosphorous.
Several metal results comparisons were obscured by the different detection limits of Ecology
and Vanalco lab results. Significant differences existed between the two lab's analysis for all
parameters in both sanitary sewage effluent samples. These findings indicate some variations
between labs in laboratory procedures. Presently, Vanalco is accredited by the Ecology
Laboratory Accreditation Program for permitted parameters: chloride, fluoride, oil and
grease, pH, and TSS.

NPDES Permit Comparisons

Ecology composite sample results found SSTP effluent BOD; concentration (13 mg/L) and
TSS concentration (11 mg/L) to be well within both the permit 7-day and 30-day average
concentration limits (Table 4). The Vanalco composite result produced an effluent BOD;
concentration that exceeded both limits, but this is believed to be anomalous and probably not
representative. Removal efficiencies of BOD; (75%) and TSS (80%) were both greater than
the 65% 30-day average removal efficient required by the NPDES permit. Effluent fecal
coliform, total residual chlorine concentration, and pH were also well within permit limits.

Detected Organics and Priority Pollutants

Table 5 summarizes concentrations of detected priority pollutant organics. Table 6
summarizes detected priority pollutant metals. Appendix E contains results of all targeted
organic compounds and metals. Tentatively identified compounds are presented in
Appendix F.

Several VOAs, BNAs, and metals were detected in the SSTP effluent (Table 5). Eight VOA
and nine BNAs were detected in the sanitary plant effluent, none at concentrations higher than
1.1 ug/L. Pesticides/PCBs were not detected in SSTP effluent. No organic compound
concentration exceeded water quality criteria for receiving waters (Ecology, 1992; EPA,
1986). Several metals were detected in the SSTP effluent, but none exceeded EPA and state
criteria (Table 6). Copper was found at the highest concentration, reaching 88 % of the
chronic criterion.
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Bioassays

The Daphnia magna bioassay produced an NOEC of 100% for the sanitary sewage plant
effluent (Table 8). Rainbow trout and microtox also demonstrated no significant toxicity.

Sanitary Sewage Treatment Plant Sludge

General Chemistry

Total percent solids was about 7% (Table 1); within the typical range of anaerobically digested
primary sludge and trickling-filter humus (Metcalf and Eddy, 1991). Sanitary sewage treat-
ment plant sludge contained an estimated 301,000 mg/Kg-dry wt. TOC and 49,000 mg/Kg-
dry wt. oil and grease. The latter was approximately 5% of the total solids and is well within
the typical range for digested sludge. Fluoride was found at 4,286 mg/Kg-dry wt. It is
possible that this constituent entered the sanitary sewage waste stream through infiltration from
contaminated groundwater. Groundwater and soil through which the buried sanitary sewage
pipe runs is contaminated with fluoride (Hart Crowser, 1987). The contamination is believed
to have resulted from the leaching of used pot liner waste. Sludge fluoride concentration does
not designate the sludge as a dangerous waste mixture under the dangerous waste regulations
(Ecology, 1989). This concentration does pose known health hazards to both human and
animals through various exposure pathways (Nature, 1970; IARC, 1982). Caution is
recommended in the final disposal of this waste.

Detected Organics and Priority Pollutants

Thirteen BNAs (Table 5) and three PCB (Table 6) were detected in the sludge. The BNA
found at the highest concentration was benzo(b)Fluoranthene (9,650 ..g/Kg-dry wt.). Aroclor
1,254 (1430 g/Kg-dry wt.) was the PCB at the highest concentration. Twelve metals were
found in the sludge. Copper was detected at the highest concentration (1,440 mg/Kg-dry wt.).
Although the criteria is not applied to industrially generated sludge, all concentrations were
less than EPA criteria for the land application of domestic sewage sludge (Table 9).

Industrial Wastewater
Oil Spill

During the inspection, Vanalco switched influent discharge from the south lagoon to the
alternate north lagoon. The north lagoon had not been used for several years. This was done
to contain an oil spill from the boiler house. Approximately 1,500 gallons of 1% water
soluble oil was discharged to the south lagoon. It was reported that the spill had been
completely contained and that the north lagoon remained unaffected.
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Flow Measurements

Vanalco measures sedimentation pond effluent flow with an ultrasonic flowmeter at a square
weir. An Ecology verification measurement of instantaneous flow was not possible due to the
weir's inaccessibility. The Vanalco effluent totalizer flow varied considerably over the three
day inspection, and was recorded by Vanalco as 2.45 MGD on January 11 and 1.38 MGD on
January 12. Average flow during the composite sampling period was estimated to be

1.92 MGD.

Settling Basin Operation

The north settling lagoon appeared to be functioning normally, although it had only been in
use for the previous few days. The contaminated south lagoon allowed a small amount of
seepage into the effluent, but this was not sufficient to noticeably affect effluent quality.
Algae was observed growing in the lagoons and it was reported by Vanalco personnel that pH
rises dramatically in the summer (above 9.00). During the inspection excessive pH was not
observed.

General Chemistry

The settling lagoon influent and effluent composite TSS concentrations were low, although
higher than the industrial wastewater intake TSS concentration (Table 1). Concurrent low
TOC concentration and the negligible TSS and TOC reduction across the settling lagoon
suggest that the industrial wastewater contains predominantly non-organic and non-volatile
dissolved solids (Table 2). Fluoride concentration in the settling lagoon influent was almost
four times that of the intake water fluoride concentration and increased by more than 300 %
across the settling lagoon. This suggests surges of fluoride contaminated industrial wastewater
to the settling lagoon, possibly from the flushing of air-borne particulate into stormwater
runoff. Alternatively, the surges could result from entrainment of lagoon bottom sediment into
lagoon wastewater. The extent of these surges should be evaluated by additional monitoring,
and if confirmed, the sources fully identified.

Split Samples

Ecology analysis of Ecology and Vanalco settling basin samples found virtually identical
results (Tables 1 and 3). Ecology and Vanalco laboratories produced similar results for
individual effluent analytes examined; including fluoride, solids, nutrients, cyanide, and
metals. Comparisons of lab results for individual sample stations found no significant
difference between the lab's effluent sample analyses. The Wilcoxon test identified a
significant variation between labs for analytes examined in the lagoon influent sample.
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NPDES Permit Comparisons

Settling basin effluent loads were within NPDES permit monthly averages and daily
maximums (Table 4). A possible exception was the Ecology 24-hour composite cyanide
concentration. Although the result was below the lab's detection limit, a concentration at that
detection limit would produce a load (0.16 Ibs/day) that exceeds the permit's monthly average
load limit. If the actual value of the effluent cyanide concentration approached the detection
limit it could conceivably exceed the monthly average limit by up to 7%. The Vanalco lab
result was based on a lower detection limit and produced a cyanide load of 0.13 Ibs/day, or
87% of the permit's monthly average limit. Further sampling of cyanide at lower detection
limits is recommended to clarify this issue.

Detected Organics and Priority Pollutants

Settling basin influent contained 12 detected VOAs and 18 detected BNAs (Table 5). Settling
basin effluent contained 9 detected VOAs and 11 detected BNAs, all at concentrations less than
1.0 «g/L. These compounds did not exceed EPA acute or chronic water quality criteria.
Pesticide/PCBs were not detected. Metal concentrations results in both the influent and
effluent were all within EPA and state water quality criteria (Table 6).

Polynuclear Aromatic Hydrocarbon Scan (low detection)

Twenty-one polynuclear aromatic hydrocarbons (PAH) were detected each in the settling basin
influent and settling basin effluent (Table 7). In the effluent fluoranthene (0.19 ug/L) and
pyrene (0.12 pg/L) were detected at the highest concentrations. Benzo(a)pyrene, the only
PAH cited in the permit, was detected in the effluent at a load of .00086 1bs/day which is
below the permit limit of .004 lbs/day.

Bioassays

Two of the six organisms tested demonstrated sensitivity to settling basin effluent (Table 8).
Acute tests, including rainbow trout, Daphnia magna, and microtox, showed no significant
toxicity. Chronic tests included fathead minnow, Ceriodaphnia dubia and Selenastrum
capricornutum. Fathead minnow 7-day survival and growth test found no significant toxicity
with a NOEC of 100% effluent. The Ceriodaphnia dubia survival and reproduction test found
a slight chronic effect in reproduction with an NOEC of 50% effluent. Selenastrum
capricornutum demonstrated an intense chronic effect with LC;,=8%, LOEC=6.25%, and
NOEC<6.25%. It is recommended that the cause of selenastrum toxicity be identified.
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